Treatment of dilated cardiomyopathy with electroporation of hepatocyte growth factor gene into skeletal muscle.
Hepatocyte growth factor (HGF) is a potent angiogenic and antifibrotic factor. Cardioprotective effects of HGF for idiopathic dilated cardiomyopathy were examined in hamsters with electroporation of plasmid DNA into skeletal muscle. We used hamster skeletal muscle as a protein producer of HGF gene. A plasmid vector encoding HGF (HGF group, n=12) or empty plasmid (placebo group, n=12) was transferred with in vivo electroporation into tibialis anterior muscles of hamsters with inherited dilated cardiomyopathy (TO-2 strain). The HGF group had greater serum HGF levels (21.6+/-2.2 versus 0.11+/-0.07 ng/mL, P<0.05), higher left ventricular ejection fraction (47.9+/-9.4% versus 28.8+/-11.2%, P<0.05), and greater wall thickening (31.6+/-6.3% versus 19.7+/-6.1%, P<0.05) when compared with the placebo group. The HGF group had smaller areas of ventricular fibrosis (11.8+/-3.4% versus 17.1+/-3.5%, P<0.05) and lower hydroxyproline content (3.7+/-0.7 versus 5.1+/-0.9 micromol/g, P<0.05) than did the placebo group. The HGF group also had higher capillary density (1885+/-232 versus 1447+/-182 vessel/mm(2), P<0.05) and higher matrix metalloprotease-1 activity (13.1+/-3.5 versus 8.1+/-3.6 microg/collagen degraded per hour per gram tissue, P<0.05) than did the placebo group. Exogenous HGF might improve the deleterious changes in myocardial function and structure in the hamster with dilated cardiomyopathy. Systemic delivery of gene products with in vivo electroporation into skeletal muscle seemed to be an alternative means of direct gene delivery.